Introduction
In 1995, little optimism existed with regard to a swift availability of a high-quality electronic patient record (EPR) in family practice: widespread EPR implementation was not expected to occur before 2001, and more likely by 2010 [2] [3] [4] [5] . The main reason was considered the lack of clinical pull, as opposed to the then already strong technical push, which seemed to be out of phase with the clinical perspective on the utility of an EPR [3, [6] [7] [8] . This overall sentiment of guarded skepticism has largely disappeared, and been replaced by enthusiasm in anticipation of a paradigm shift in patient documentation [9] [10] [11] [12] .
In the Netherlands, the majority of the 7,000 family physicians (FPs) now routinely use an EPR for their listed patients, although in most cases this EPR has not replaced the paper record entirely [13] [14] [15] . Within the next few years, a new generation of complete episode of care-oriented EPRs will become available, based on the use of the second edition of the International Classification of Primary Care (ICPC-2) [16] [17] [18] [19] . The ICPC brings order in the domain of family practice on the basis of the most common symptoms, complaints, reasons for encounter, interventions, and episodes of care. It allows for the coding of patients' reasons for encounter, the diagnoses and diagnostic and therapeutic interventions for each encounter, in an episode of care structure [19] [20] [21] . Its prime goal is to support practice management and quality assurance, and to allow a reliable retrieval of patient data for epidemiological purposes. The Dutch College of General Practitioners is providing a strong clinical pull towards the use of the ICPC in episodes of care-oriented patient documentation, by making this a requirement for an EPR to be authorized which, on its turn, is a requirement for the FP to receive a substantial financial compensation for making use of an EPR [16] .
"Transhis" is a prototype of such a new EPR, in use since 1995 in the Transition Project of the Department of Family Practice of the Academic Medical Center of the University of Amsterdam (1985 Amsterdam ( -2000 . The main goal of the Transition Project is the analysis of the content of family practice in great clinical detail, for epidemiological purposes and to support quality assessment, health care policy, medical education and research, as is the case in other morbidity studies in several European countries and Australia [22] [23] [24] [25] [26] [27] Abstract: From 1985-2000, 58 Dutch family physicians (FPs) of the Transition Project collected ICPC-coded data on 47, 2451 episodes of care, first in paper records for direct encounters only, later with a complete electronic patient record (EPR) for all (direct and indirect) encounters. Based on these data, the effects of a long observation period and the inclusion of all encounters (both direct and indirect) in the EPR were studied. Long observation periods in EPRs appear to have important advantages for patient documentation and the assessment of the content of family practice.
Comparison of data from a one-year versus a four-year observation period showed a shift in utilization rates. In a long observation period, visiting patients appeared to make less demand on care, while the content of the FP's care for selected chronic diseases was reflected more realistically. The inclusion of all indirect encounters in an EPR (as compared to the previous inclusion of direct encounters only) resulted in more than twice the number of coded entries per listed patient, and thus led to a major shift in perspective on the FP's involvement in patient care.
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The World Organization of Family Doctors (WONCA) has authorized a Glossary as the standard terminology to be used in reporting data from family practice [1] . In this article, terms are used in conformity with this Glossary's definitions; some terms (marked by an asterisk in the text) are defined in the Appendix. listed populations, first with self-copying encounter forms in a paper record (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) , and later with Transhis as a complete EPR (1995-2000) [22, 28] . Altogether, 58 FPs in 23 practices in the Netherlands coded all encounters with the ICPC: reasons for encounter*, diagnoses*, and interventions in an episode of care structure [18] [19] [20] [21] [22] . At any moment in time, the diagnostic label of an episode of care could be modified; from the moment that this occurred, the episode continued to exist, but carried a new, more appropriate diagnostic title. The episode of care served as the unit of assessment: "a health problem or a disease in an individual from the first encounter for it with a health care provider until the completion of the last encounter for it in the observation period" [20, 21, 28, 29] . The overall reliability in the paper record after central data entry and data cleaning was very high: approximately 2% of all episode titles were missing or coded erroneously [22, 30] .
The shift, in 1995, from a paper record towards a complete EPR entailed more than a simple change from paper to computer; the paper record contained data on direct encounters* only, whereas in Transhis also all indirect encounters* were included [21] . Also, from then on, the ICPC (as a classification) was used together with ICD-10 (as a nomenclature with far more granularity), through a mutual mapping, in order to allow an adequate
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Method Inform Med documentation of rare diagnoses on the level of the individual patient [17, 18, 30, 31] .
Because of the long observation period and the increased detail, we expected the data collected with Transhis to provide a new perspective on the participating FPs' work. In this article, the following questions are addressed: 1. What is the influence of a long observation period on utilization rates* in family practice; 2. What is the influence of a long observation period on episode and intervention rates in family practice; 3. What is the influence of the inclusion in a complete EPR of all direct and indirect encounters with or concerning a patient, either by the FP or a secretary or nurse?
Methods

Databases
In this study, three databases were used (Table 1) .
Database A: 54 FPs in 23 practices distributed over The Netherlands routinely collected and coded data for all face to face (direct) encounters with their listed patients. As is the case in all complete and time-consuming morbidity studies, the participating FPs were selected and highly motivated and, in this respect, not representative for the average Dutch FP [22, 28, 32] . Each FP participated for at least one year; however, several of them collected data for longer periods, up to the complete registration period of ten years.
All new and rollover (or ongoing) episodes of care* were included in the registration year in which they were dealt with on least at one occasion in a direct encounter. An episode with a follow-up encounter* in a later registration year was included in that registration year as a rollover episode. When an episode of a chronic disease was coded in two (or more) registration years, it was included two (or more) times in the average one-year prevalence.* The average listed practice population on a yearly basis served as the denominator. Consequently, the annual prevalence rate* is based on the annual incidence rate* plus the 'rollover' of episodes of care* already existent before a registration year (the 'rest-prevalence'*) that were dealt with again in the registration year. All prevalence and other rates in the reference database have been directly standardized for the Dutch population in 1995. Database A serves as a sex and age specific epidemiological reference database, and has been published on a CD-ROM, included in a textbook on family practice [22] .
Database B (Table 1 ) is a subset of database A, containing data from 7 FPs who contributed to database A for many years. This allowed the construction of a four-year observation period, resulting in cumulative incidence rates, to which the episodes of care existent before the start of the four-year observation period were added (rest prevalence). For database B, each episode of care was counted only once in a time frame of 1,460 days; again, all rates were directly standardized for the Dutch population in 1995. Database B is not representative for database A, since data were used from three practices only.
Database C (Table 1 ) is in use since January 1st, 1995 and is based on the inclusion of database B in the EPR Transhis (approx. 9,400 patients). On January 1st, 1997, another 6,400 patients from three practices were added. Database C includes all direct and indirect encounters. episodes of care, selected because they 1) can occur only once in an individual patient, and 2) because they were expected to reflect the influence of a long observation period relatively well.
To answer question 3, all direct and indirect encounters for listed patients were counted per episode, per listed patient per year and per patient included in the EPR.
Results
Question 1
The encounter rates per listed and per visiting patient in a one-year and a four-year observation period showed the influence of the substantial proportion of non-visiting patients in one year (28%), as compared to 8% in four years (Fig 1) . The encounter rates strongly depended on age. In a four-year period, all rates per listed patient were practically four times the annual rate. The average difference in encounter rate of approx. 1 encounter between visiting and listed patients remained practically the same. As a consequence, encounter rates per visiting patient were not four times, but close to three times the annual rate, except in the very old, where the proportion of non-visiting patients in one year was relatively small.
A similar shift occurred in the episode rates (Fig. 2) . The proportions of visits for 2.5 episodes of care per year is very similar to the situation in the UK and several Scandinavian countries [23, 26] . In some other countries (e.g. Belgium, Poland and Japan), though the average of 2 or 3 episodes of care per patient per year in family practice is roughly similar, considerably more direct encounters occur [34] [35] [36] .
Analysis
To answer question 1, standardized rates of direct encounters, new and rollover episodes of care were calculated for listed* and visiting patients* in the one-and the four-year observation period, together with incidences, prevalences, episode duration, and number of interventions per episode. The ICPC distinguishes 'symptom/complaint diagnoses' (e.g. headache, tiredness, nausea) from 'disease diagnoses' (e.g. hypertension, asthma, duodenal ulcer). Standardized rates were calculated separately for both diagnostic groups. The four-year prevalence rates consist of four consecutive one-year incidence rates plus the rest-prevalence of all ongoing (rollover) episodes of care. The differences were tested with Pearson's Chi square test, with a continuity correction for tests with one degree of freedom; this test was performed on the numerical data, and not on the percentages presented in the tables.
To answer question 2, data were analyzed for patients with one of fifteen
Setting
All Dutch citizens are insured for health care costs and, by law, their access to specialist care is limited by the gate keeping function of their FP, who effectively takes care of 'the large majority of personal health care needs of the population' [29] . This means that patients cannot seek specialist care without a referral by their FP, who is designated the sole primary care physician in the health care system, as opposed to other countries, such as the US, where also general internists, pediatricians and gynecologists, serve as primary care providers [29] . The Dutch system strictly regulates the choice and the quantity of prescribed drugs, which results in the need for FPs to issue many repeat prescriptions for refills.
The 16 million Dutch spend 8.7% of their GNP (2230 $ per person per year) on health care [33] . Per 1,000 inhabitants, 2.7 practicing physicians are available, 0.45 of them FPs (average list size: 2,300). According to the OECD indicators, the Dutch population is relatively healthy, has a relatively long life expectancy, and makes sparse use of the available acute care hospital beds (3.8 per 1,000 inhabitants), with an average stay of nine days. Two thirds of the health care budget is spent on outpatient care: of the 5.4 ambulatory care encounters per patient per year, 3 are with an FP [33] . This average of 3 FP new and rollover episodes of care shifted with time. Although the new episode rate per listed patient remained the same, the number of rollover episodes hardly increased, and its relative contribution was substantially smaller in four-years. Consequently, the fouryear episode rate was considerably smaller than four times the annual rate, both for listed and for visiting patients.
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Method Inform Med Visiting patients appeared to make a quantitatively healthier impression in a four-year period since the average utilization of FP care is smaller. This effect was stronger for the adult population (15-65 years) than for the very young and the very old: the health status of visiting adults (15-65 years) was, therefore, described more realistically in a longer observation period. Table 2 illustrates the effect of a fouryear as compared to a one-year observation period on the description of episodes of care, both with a symptom diagnosis and a disease diagnosis. The longer observation period resulted in a longer duration of episodes of care: the proportion extending over more than 26 weeks tripled for both episode types. The proportion of episodes 
Table 2
Episode duration for new episodes, and number of encounters and interventions for new and ongoing episodes (symptom and disease diagnoses) in a one-and a four-year observation period (percentages). Chi square test: xxx = p < 0.0001; xx = p < 0.001; x = p < 0.01; ns = p ≥ 0.01. hypertrophy were hardly influenced by a longer observation period.
Question 3
In Table 4 , all episodes, all direct and indirect encounters are presented per listed patient per year, and per listed person (average observation period 2.7 years) are presented (see also Fig. 2 ). The number of indirect encounters surpassed that of direct encounters. The contribution of prescriptions to patient documentation was substantial. Repeat prescriptions or refills constituted more than half of all prescriptions. The sum of all telephone and administrative encounters, referrals, and additional tests resulting in additional data entry was close to the total of all face-to-face encounters. Complete EPRs routinely used over the years for all encounters with or on behalf of patients present a very different perspective on the content of family practice than does a system based on direct encounmore chronic the course over time of a disease, the smaller the one-year incidence as compared to the one-and four-year prevalence (e.g. hypertension, diabetes). All diseases listed in Table 3 could only occur once in an individual patient, as opposed to diseases that allow multiple episodes e.g. acute bronchitis; these rates seem to represent the distribution of morbidity in a population more realistically when observed in a four-year period.
The proportion of episodes of care lasting more than six months was substantially larger in four years for hypertension, asthma, psoriasis, diabetes, and malignancies. The proportion of episodes with medication increased for hypertension, diabetes and depressive disorder. The use of additional tests increased over time for several conditions, as did the proportion of episodes with a referral to a specialist. On the other hand, the characterization of episodes such as duodenal ulcer, heart failure, epilepsy, prolapse, and prostatic lasting less than four weeks remained very high, because well over 70% were one-encounter episodes, which is characteristic for family practice [22, 23, 26] . The proportion of new episodes of care with three or more face-to-face encounters increased over time, especially in 'disease' episodes. Although we do not know the utilization for rollover episodes before the observation period, it is evident that the proportion of rollover 'disease' episodes with three or more encounters was high (29.5%). This relatively small group of presumably chronic episodes of care should not be excluded from the analysis of the content of family practice.
The influence of a four-year observation period on the rates of selected interventions per episode type is, from a practical clinical perspective, rather limited. The proportion of new episodes in which medication was prescribed was slightly smaller in the four-year observation period, and probably due to a change in the reimbursement of drug costs to patients at that time, with a shift towards 'over the counter' drugs. The higher proportion of referrals to a specialist in rollover episodes with a disease diagnosis, is important from a practical perspective. Table 3 presents data for 15 selected diseases (or disease groups). As could be expected, all prevalence rates were considerably higher in a four-year than in a one-year observation period. The Table 3 Selected episodes of care: one-year incidence, one-and four-year prevalence rates per 10,000 listed patients (standardized for the 1995 Dutch population), percentage of episodes with a duration of > 26 weeks, with medication, additional testing and referral to a specialist in a one-and a four-year observation period. Chi square ( 2 ) test: xxx: p < 0.0001; xx: p < 0.001; x: p< 0.01; ns: p ≥ 0.01. The number of new instances of a health problem, during a defined period in a specified population (usually per 1,000 persons per year).
Question 2
Patient, listed: A person who receives or contracts for medical advice or services from a health care provider with whom he/she is registered.
Patient, visiting: A listed patient who has at least one encounter during an observation period.
Prevalence: The total number of all health problems or of all persons with a health problem in a specified population during a defined period of time (usually expressed per 1,000 persons per year, per 4 years or per lifetime).
Rates: The number of events or conditions occurring in a specified population in a defined period of time (nominator), divided by the total number of patients in the population (denominator). A population may contain all listed patients or all visiting patients.
Reason for encounter: The agreed statement of the reason(s) why a person enters the health care system, representing the demand for care by that person.
Rest prevalence: the number of rollover episodes of care with at least one encounter in the observation period.
core exists of patients with episodes of chronic diseases that require ongoing medical attention, which is underestimated in one-year data.
The comparison of the rates for the fifteen selected diseases illustrates that disease-specific interpretations are needed to optimally characterize the contribution of the FP to each of them. The cumulative four-year prevalence rates give a more realistic perspective on the occurrence of selected diseases in a population where continuity of care is the rule. Data on the FP's contribution to care for duodenal ulcer, heart failure, stroke, epilepsy, uterovaginal prolapse, and prostatic hypertrophy hardly change in long-term data. However, FP care for chronic diseases such as hypertension, diabetes, arthritis, and malignancies is better described with long-term data since medication, additional testing and referrals are not sufficiently captured in a one-year period [38, 39] .
The inclusion of all indirect encounters in an EPR makes a substantial difference. Both from a clinical and a legal perspective, all interventions by a FP or a medical secretary have to be documented, and explicitly related to episodes of care. Practice management develops into a preponderance of indirect encounters, and this is expected to increase with electronic communication on behalf of or directly with the patient.
The long observation period in an EPR influences our perspective of care given by family doctors. The major advantage of longer observation periods, however, will be the different approach which is only possible with sophisticated EPRs. The clinical pull in this direction is now supported by more data, and thus may balance the technical push.
Appendix: List of Terms
Diagnosis: The formal statement of the provider's understanding of a health problem presented by a patient. It may be a symptom diagnosis, which is limited to the level of symptoms, or a disease diagnosis. The term represents the formal medical establishment of an episode of care.
Encounter: Any professional interchange between a patient and one or ters only. The average of well over 25 interventions documented per person included in the EPR adds an important new dimension to the average number of seven face-to-face encounters in the same period.
Discussion
A long observation period provides a more realistic perspective on the content of care provided by the FP. Some differences, however, have only limited clinical importance. Quite important is the overall shift in utilization rates per listed and per visiting patient [37] . It is evident that rollover (ongoing) episodes of care have to be included in the analysis of the content of family practice. In a four-year observation period, the representation of the utilization per listed and per visiting patient shifts: the decrease in average encounter rates compensates for listed patients who do not consult in one year but do so in a four-year period. The average encounter and new episode rates per listed patient are constant. The influence of ongoing episodes of care on yearly episode rates decreases considerably in a four-year period: both listed and visiting patients appear to be 'healthier' than is the case in the usual, but rather artificial one-year time window.
In four years the utilization rates per episode do increase, especially for 'disease' episodes, but the overall effect of a longer observation period is of limited clinical importance. For many new episodes of care, a longer observation period hardly adds information, since they often consist of one encounter only. The overall differences in intervention rates between symptom diagnoses and episodes with a 'disease' label are much more important: regardless of the length of the observation period, the active involvement of FP's with 'diseases' is considerably larger than is the case in symptom diagnoses. The role of the FP in rollover episodes is quite different in a long observation period: the proportion of ongoing 'disease' episodes receiving care from the FP over a longer period of time is considerably higher than in new episodes of care. Apparently a hard
